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FOREWORD 


10) seldom in the history of architecture has there appeared, seemingly without precedent, a 
monument of such remarkable scale and seructural form as Justinian's Great Church of 
Saint Sophia that the origin of its conception and the means by which it was constructed within 
the limitations of experience and materials of its period pose problems of consuming interest. 
Rising at the southern end of the ancient acropolis of Byzantium, and dominating the modern 
city of Istanbul with the same authority which for centuries, following its dedication in a.o. 537, 
it held over mediaeval Constantinople, this extraordinary building comes to us with its initial 
impressiveness and color only slightly diminished either by the erosion of time or by its conver- 
sion to the rites of three different religions, and with its original form but litte changed by par- 
tial reconstructions following disastrous earthquakes in the sixth, tenth, and fourteenth cen- 
turies. 

The magnificence and arresting impact of Saint Sophia's incomparable nave continue to 
be celebrated throughout the world. Its central square, formed by immense piers and bounded 

F along its sides at ground and gallery levels by straight colonnades, is elongated at its ends 
by curving colonnades of exedrac which join smaller piers arranged in half circles to flank an 
imperial entrance at the west and a semicircular apse at the cast. Small half domes curve forward 
above the exedrae to intersect larger ones that develop inward to merge with enormous arches 
and pendentives culminating in a central dome lighted by a ring of forty windows; the entire 
envelope of this aspiring space being sumptuously decorated in its lower stages with splendid 
colored marbles and in its higher elements with brilliant gold mosaic. 

Until early in the nineteenth century the form and character of decoration of the church 
were known only from mediaeval documents and from sketches and often misleading descrip- 
tions by travelers. The first opportunity for closer study of the structure fell to the brothers 
Gaspare and Giuseppe Fossari, Swiss-ltalian architects, when in 1847 they were commissioned 
by Sultan Abdul Mecid to make a thorough restoration. Working with several hundred men for 
nearly two years, the Fossati carried out extensive structural consolidations in addition to 
refurbishing the interior and renewing stucco of the exterior. In the process of replacing lost 
marble revetments and mosaic with painted plaster, they laid bare many of the walls and thus 
were able to record the fine figural mosaics reported by earlier visitors while the building was 
serving as a mosque. Structural information resulting from this first extensive examination of 
the building was published, however, by Wilhelm Salzenberg, an architect whom the King of 
Prussia arranged to introduce while the Fossati scaffolds, reaching, as Salzenberg recounts, “to 
the highest point of the dome,” were in place. His handsome engravings do indeed convey the 
scale and general form of elements of the fabric, as well as the character and quality of its decora- 
tion; but these conventional representations fail to record irregularities in sufficient detail to 
permit differentiation berween those due, for example, to imprecision of the original construction 
and those that are deformations due to the action of forces at work in arched and spherical 
elements of the structure, or to define the nature and extent of reconstructions enabling the 
known history of the building to be interpreted in the light of its present condition. 
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In 1936, William Emerson, at that time Dean of the School of Architecture at the Massa- 
chusetts Institute of Technology, traveled to Istanbul especially to view the exquisite mosaics 
then being recovered from beneath Fossati's plaster by Thomas Whittemore, founder of the 
Byzantine Institute. As an architect and educator deeply sensitive to the great achievements of 
his profession, Mr. Emerson immediately perceived that the secularization of the mosque, in 
the previous year, as a State Museum of the Turkish Republic, had created a long-awaited 
opportunity to advance our knowledge of this monument unique in the history of architectural 
development. Approaches made, with the assistance of Mr. Whittemore, to the Ministry of 
Education received favorable consideration, and permission was granted for the undertaking 
of an independent architectural investigation. Im July 1937, Mr. Emerson returned to Istanbul 
in order te initiate the feld work, which the author was privileged to carry out with his per- 
sonal support and supervision until his death in 1957, and has continued since then under the 
sponsorship of Dumbarton Oaks. Intermittent periods of varying lengths, interrupted by a 
gap of five years during the Second World War and amounting in all to nearly eight years, 
have been spent in the investigation of the building. 

Beginning with the limited aim of setting down details of a single one of Saint Sophia's four 
buttresses, the scope of the survey, as it became increasingly clear that by inspection and measure: 
ment alone — excavation was beyond the possibilities available — unsuspected amounts 
of invaluable and hitherto unknown internal evidence could be assembled, was progressively 
expanded until finally ic encompassed the entire main structure as well as later accretions on 
its periphery. In sum, the study provides a framework and indispensable point of departure for 
examining any of the numerous architectural, structural, or historical questions connected 
with the more than fourteen hundred years of the building's continuous use. 

This first Installment of plates presents, at small scale, general plans of the ground, gallery, 
and springing of the superstructure, plus two sections, and, at larger scale, detailed plans of the 
six critical levels through which the elements change as they rise to the cornice of the dome. 
In the plates are recorded not only the precise form and, where visible, details of elements in 
the fabric, but also evidence affecting the uses of its spaces, such as marks and cuttings in the 
floors, and positions of icons and ceremonial furniture; the extent of alterations and repairs re- 
vealed by patched areas within large stretches of uniform marble floor slabs with matched 
veinage; setting lines of the original builders; and even mason’s marks. But with the working 
masonry of walls and vaults covered by revetments and mosaic, or painted plaster imitations, 
the exterior by stucco, and all roofs by sheets of lead, details of the actual fabric can be seen 
only narrowly through flaws in the decoration or occasionally when stucco has weathered 
away on the exterior. In the detailed plans, lacks of bond, though they may in fact be repetitive 
in a building essentially symmetrical, are indicated only in those few places where they have 
been observed. No attempt has been made to indicate changes in materials or dates of con- 
struction; the kinds of masonry employed and their chronology being reserved for demonstration 
in the second Installment and for discussion with supplementary illustrations in the text ac- 
COMpanyving it. 

All the drawings have been constructed by measurement from survey traverses laid out 
with an instrument at successive levels and related, for the most part, by plumb lines; further, 
wherever possible, details have been added, not in a studio elsewhere, but at the site itself. As 
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many of the 139 odd spaces dealt with are mutually inaccessible and some are penetrable only 
through well-like openings in their vaults, the accuracy of the outline of certain areas is not 
millimetrically correct. On the other hand, for all ordinary purposes the range of error is so 
I slight as to be meaningless, and special features that required layout by more exact computation 
will be explained in the text. The aim of presenting a trustworthy record of the form and con- 
dition in which Saint Sophia reaches us in the twentieth century has, on the whole, been 
fulfilled with a precision satisfying every normal demand for scholarship. 
In the course of each of the years through which the survey has extended there have arisen 
more obligations of both a personal and professional kind than can be suggested, let alone 
adequately acknowledged, in this preliminary statement. No mention of the work can ever be 
made without recognizing that had not Mr. Emerson acted upon his primary inspiration to take 
advantage of circumstances favoring such a study, it might not have been undertaken, and that 





he personally supported it for many years. Among his associates who played a major role in the 
| inception of the work must be named Samuel Chamberlain and the late Seth T. Gano. A special 
debt is owed to Professor E. WN. Gelotte, now emeritus, of the Massachusetts Institute of Tech- 
nology, for his interest early in the project and for his advice which greatly aided in prose- 
cuting the field work; to the late Karl von Terzaghi, of Harvard University, and to Professors 
1 Frederick G. Fassett, Jr. and Walter K. Voss, as well as to the late Professor Frederick K. Morris, 

of M. 1. T., whose knowledge of collateral problems opened the way to exploiting possibilities 
} inherent in the study which might otherwise have been ignored; also to Professor George H. 
Forsyth, Jr., of the University of Michigan, for, in addition to consulting over the years, proving, 
through his own work on St. Martin's at Anger, the truth of his observation that the study of 
a building can in itself be a work of art. 

To Dumbarton Oaks it is a special pleasure to express appreciation of its great contribution, 
beginning with its invitation, extended in 1949, to use its facilities for the prosecution of the 
work. Without the constant interest and encouragement of John &. Thacher, Director of Dum- 
barton Oaks, and his provision of the most appropriate theodolite available for such work, the 


project might well not have attained the completeness it merited, and much of its success is due 














to his unfailing and inestimable assistance. The late Professor Albert M. Friend, Jr., former 
Director of Studies, recognized the importance of the study and was instrumental in arranging 
for its fuller realization. Professor Ernst Kitzinger, present Director of Studies, has given much 
| time, thought, and guidance to the solution of problems encountered in bringing the work to 
completion. Professor Cyril Mango, now of the University of London, and Paul A. Underwood, 
Professor of Byzantine Art and Archaeology, have given freely of their knowledge of the build- 
ing and its history as the work has progressed. 
| In Istanbul a continuing debt is owed to Feridun Dirimtekin, Director of Ayasofya Miiesi, 
for his sympathetic interest and helpfulness and in particular for the readiness with which he 
| opened paths in whatever direction the investigation led, as did his predecessors Sami Boyar 
| and the late Muzaffer Ramazanoglu. It would have been impossible, withour help, to measure 
| such vast areas in so large a building, and although all the students who in different years worked 
with the author during their vacation periods cannot be named, Mahmut Oriis, Yavuz Birtirk, 
Bulent Ezal, and Kaya Kararmehmet can be singled out as representative of the energy, interest, 
and high competence they brought to the work. Members of the faculty and staff of Robert 
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College have unvaryingly responded with timely assistance of innumerable kinds. Ernest J. W. 
Hawkins has constantly made his experience and knowledge available and has recorded 
architectural information revealed during work on the mosaics at times when the author could 
not return to the city. Professors Herbert J. Muller and Erctiment Arabay materially assisted by 
collecting more than a thousand mason’s marks. Herman Kreider, in addition to advising from 
the outset tegarding photographic problems, also put his experience at our disposal in the 
building, 

Every aspect of the preparation of final plates has profited from the initiative and experience 
of John F. Wilson, whose fine draftsmanship has been complemented by that of Robert T. Halpin. 
Miss Julia Warner has kindly arranged with experienced discrimination the typography and 
other features of the album. For the success with which extraordinarily large and detailed draw- 
ings have beeen successfully reproduced in collarype so that the information reads in tomes 
related to the order of its importance, we owe a continuing debt to the patience and skill of 
Parker B. Allen, President, and Harold Hugo, Director, of The Meriden Gravure Company. 

Finally, it is diffeult to express adequately the debt owed to the late Robert Woods Bliss 
and to Mrs. Bliss for their deep interest in the Great Church and for their steadfast concern 
that it be published as Mr. Emerson envisaged it so many years ago. 


Dumbarton Qaks Robert L. Van Nice 
November 1, 1965 
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© seldom in the history of architecture has there 

appeared, seemingly without precedent, a monument 
of such remarkable scale and structural form as Justinian’s 
Great Church of Saint Sophia that the origin of its con- 
eeption and the means by which it was constructed within 
the limitations of experience and materials of its period 
pose problems of consuming interest. Rising at the south- 
em end of the ancient acropolis of Byzantium, and dom- 
inating the modern city of Istanbul with the same authority 
which for centuries, following its dedication in A.D. $37, 
it held over mediacval Constantinople, this extraordinary 
building comes to us with its initial impressiveness and 
color only slightly diminished either by the erosion of 
time or by its conversion to the rites of three different 
religions, and with its original form but litle changed by 
partial reconstructions following disastrous earthquakes 
in the sixth, tenth, and fourteenth centuries. 

The magnificence and arresting impact of Saint Sophias 
incomparable nave continue to be celebrated throughout 
the world. Its central square, formed by immense piers and 
bounded along its sides at ground and gallery levels by 
straight colonnades, is clongated ar its ends by curving 
eolonnades of exedrae which join smaller piers arranged 
in half circles to fank an imperial entrance at the west and 
a semicircular apse at the cast. Small half domes curve 
forward above the exedrae to intersect larger ones that 
develop inward to merge with enormous arches and pen- 
dentives culminating in a central dome lighted by a ring of 
forty windows; the entire envelope of this aspiring space 
being sumptuously decorated in its lower stages with 
splendid colored marbles and in its higher elements with 
brilliant gold mosaic, 

Until early in the nineteenth century the form and char- 
acter of decoration of the church were known only from 
mediaeval documents and from sketches and often mis- 
leading descriptions by travelers. The first opportunity for 
closer study of the structure fell to the brothers Gaspare 
and Giuseppe Fossati, Swiss-ltalian architects, when in 
i847 they were commissioned by Sultan Abdul Mecid to 
make a thorough restoration. Working with several hun- 
dred men for nearly two years, the Fosati carried our 
extensive structural consolidations in addition to refur- 
bishing the interior and renewing stucco of the exterior. 
In the process of replacing lost marble revetment and 
mosaic with painted plaster, they laid bare many of the 
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walls and thas were able to record the fine figural mosaics 
reported by earlier visitors while the building was serving 
as a mosque. Structural information resulting from this 
first extensive examination of the building was published, 
however, by Wilhelm Salzenberg, an architect whom the 
King of Prussia arranged to introduce while the Fossati 
scaffolds, reaching, as Salzenberg recounts, “to the highest 
point of the dome,” were in place. His handsome engrav- 
ings do indeed convey the scale and general form of ele- 
ments of the fabric, as well as the character and quality of 
its decoration; but these conventional representations fail 
to record irregularities in suffecient detail to permit differ- 
entiation between those due, for example, to imprecision 
of the original construction and those that are deforma- 
tions due to the action of forces at work in arched and 
spherical elements of the structure, or to define the nature 
and extent of reconstructions enabling the known history 
of the building to be interpreted in the light of its present 
condition. 

In 1936, William Emerson, at that time Dean of the 
School of Architecture at the Massachusetts Institute of 
Technology, traveled to Istanbul especially to view the 
exquisite mostics then being recovered from beneath 
Fossati's plaster by Thomas Whittemore, founder of the 
Byzantine Institute. As an architect and educator decply 
sensitive to the great achievements of his profession, Mr. 
Emerson immediately perceived that the secularization of 
the mosque, in the previous year, as.a State Museum of the 
Turkish Republic, had created a long-awaited opportu- 
nity to advance our knowledge of this monument unique 
in the history of architectural development. Approaches 
made, with the assistance of Mr. Whittemore, to the 
Ministry of Education received favorable consideration, 
and permission was granted for the undertaking of an in- 
dependent architectural investigation. In July 1937, Mr. 
Emerson returned to Istanbul im order to initiate the field 
work, which the author was privileged to carry out with 
his personal support and supervision undl his death in 
19¢7, and has continued since then under the sponsorship 
of Dumbarton Oaks. Intermittent periods of varying 
lengths, interrupted by a gap of five years during the 
Second World War and amounting in all to nearly cight 
years, have been spent in the investigation of dhe building. 

Beginning with the limited aim of setting down details 
ofa single one of Saint Sophia's four buttresses, the scope 
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of the survey, as it became increasingly clear that by in- 
spection and measurement alone—excavation was be- 
yond the possibilities available—unsuspected amounts of 
invaluable and hitherto unknown internal evidence could 
be assembled, was progressively expanded until finally it 
encompassed the entire main structure as well as later 
accretions on its periphery. In sum, the study provides a 
framework and indispensable point of departure for exam-= 
ining any of the numerous architectural, structural, or 
historical questions connected with the more than fourteen 
hundred years of the building's continuous use. 

The first Installment of plates presents, at small scale, 
general plans of the ground, gallery, and springing of the 
superstructure, plus gwo sections, and, at larger scale, 
detailed plans of the six critical levels through which the 
elements change as they rise to the comice of the dome. 
In the plates are recorded not only the precise form and, 
where viable, details of elements in the fabric, bur also 
evidence affecting the uses of its spaces, such as marks and 
cuttings in the floors, and positions of icons and ceremo= 
nial furniture; the extent of alterations and repairs revealed 
by parched areas within large stretches of uniform marble 
floor slabs with matched veinage; setting lines of the origi- 
nal builders; and even mason’s marks, But with the work- 
ing masonry of walls and vaults covered by reverments 
and mosaic, or painted plaster imitations, the exterior by 
stucco, and all roofs by sheets of lead, details of the actual 
fabric can be seen only narrowly through flaws in the 
decoration or occasionally when stucco has weathered 
away on the exterior, In the detailed plans, lacks of bond, 
though they may in fact be repetitive ina building csen- 
tially symmetrical, are indicated only in those few places 
where they have been observed. No anempr has been 
made to indicate changes in materials or dates of construc- 
tion; the kinds of masonry employed and their chronology 
being reserved for demonstration in the second Installment. 

All the drawings have been constructed by measurement 
from survey traverses laid out with an instrument at suc- 
cesive levels and related, for the most part, by plumb 
lines; further, wherever possible, details have been added, 
not ina studio elsewhere, but at the site iself. As many of 
the 139 odd spaces dealt with are mutually inaccessible and 
some are penetrable only through well-like openings in 
their vaults, the accuracy of the outline of certain areas is 
not millimetrically correct. Gn the other hand, for all 
ordinary purposes the range of error is so slight as to be 
meaningless. The aim of presenting a trustworthy record 
of the form and condition in which Saint Sophia reaches 
us in the twentieth century has, on the whole, been ful- 
filled with a precision satisfying every normal demand for 
scholarship. 


Tn the course of each of the years through which the 
survey has extended there have arisen more obligations of 
botha personal and professional kind than can be suggested, 
let alone adequately acknowledged, in this preliminary 
statement. Mo mention of the work can ever be made 
without recognizing that had not Mr. Emerson acted 
upon his primary inspiration to take advantage of circum- 
stances favoring such a study, it might not have been un- 
dertaken, and that he personally supported it for many 
years. Among his associates who played a major role in the 
inception of the work must be named Samuel Chamber- 
lain and the late Seth T. Gano, A special debt is owed to 
Profesor E, MN. Gelotte, now emeritus, of the Massachu- 
setts Institute of Technology, for his interest carly in the 
project and for his advice which greatly aided in prose- 
cuting the field work; to the late Karl von Terzaghi, of 
Harvard University, and to Professors Frederick G, Fassett, 
Je. and Walter K. Voss, as well as to the late Professor 
Frederick K. Morris, of M. I. T., whose knowledge of 
collateral problems opened the way to exploiting possi- 
bilities inherent in the seudy which might otherwise have 
been ignored; also to Profesor George A. Forsyth, Jr., of 
the University of Michigan, for, in addition to consulting 
over the years, proving, through his own work on St 
Martin's at Anger, the truth of his observation thar the 
study of a building can in itself be a work of art. 

To Dumbarton Oaks it is a special pleasure to express 
appreciation of its great contribution, beginning with its 
invitation, extended im agg, vo wee its facilities for the 
prosecution of the work, Without the constant interest 
and encouragement of John 5. Thacher, Director of Dum- 
barton Oaks, and his provision of the most appropriate 
theodolite available for such work, the project might well 
not have attained the completeness it merited, and much 
of its success is due to his unfailing and inestimable assis- 
tance. The late Professor Albert M. Friend, Jr., former 
Director of Studies, recognized the importance of the 
study and was instrumental in arranging for its fuller reali- 
zation, Profesor Ernst Kitzinger, present Director of 
Studies, has given much time, thoughr, and guidance to 
the solution of problems encountered in bringing the work 
to completion. Professor Cyril Kango, now of the Uni- 
versity of London, and Paul A. Underwood, Professor of 
Byzantine Art and Archacology, have given freely of 
their knowledge of the building and its history as the work 
has progressed. 

In Istanbul a continuing debs is owed to Feridun Dirim- 
tckin, Director of Ayasofya Miizesi, for his sympathetic 
interest and helpfulness and in particular for the readiness 
with which he opened paths in whatever direction the 
investigation led, as did his predecessors Sami Boyar and 
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the late Muzaffer Ramazanoglu. It would have been im- 
possible, without help, to measure such vast areas in so 
large a building, and although all the students who in 
different years worked with the author during their vaca- 
tion periods cannot be named, Mahmut Otis, Yavuz 
Birtiirk, Bilent Ezal, and Kaya Karamehmet can be sin- 
gled out as representative of the energy, interest, and high 
competence they brought to the work. Members of the 
faculty and staff of Robert College have unvaryingly re- 
sponded with timely assistance of innumerable kinds. 
Ernest J. W. Hawkins has constantly made his experience 
and knowledge available and has recorded architectural 
information revealed during work on the mosaics at times 
when the author could not return to the city. Professors 
Herbert J. Muller and Erciiment Atabay materially assisted 
by collecting more than a thousand mason’'s marks. Her- 
man Kreider, in addition to advising from the outset re- 
garding photographic problems, also put his experience 
at our disposal in the building. 

Every aspect of the preparation of final plates has praf- 


Addendum 


This second Installment of plates completes the archinec- 
tural survey begun many years ago. Since the publication 
of the first part work continued at Saint Sophia in 1967, 
1968, and 1969. On those occasions, as in the past, the late 
director Feridun Dirimetckin and the entire staff of Aya- 
sofya Miizesi were unfailingly friendly and helpful. After 
the author left Istanbul, Professor (C. L. Striker provided 
further information on details of the building. 

Art Dumbarton Oaks the drawing of the plans would 
have been impossible withour the continual assistance of 
John Wilson; Philip Griffith, Padermys Malasastra, and 
Edward Fair also gave invaluable help. Howard Trevilian 
played a significant role in preparing analytic sections, 

All the directors of Dumbarton Oaks have been in- 
volved with this undertaking —fint John Thacher, then 
William Tyler, Giles Constable, and Robert Thomson. 
Without their interest and concern over nearly five de- 
cades, and the support of Ernst Kitzinger while he was 
director of studies, this survey would not have appeared. 
In the preparation of the second Installment a particularly 


ited from the initiative and experience of John F. Wilson, 
whose fine draftsmanship has been complemented by that 
of Robert T. Halpin. Miss Julia Warner has kindly ar- 
ranged with experienced discrimination the typography 
and other feanures of the album. For the success with which 
extraordinarily large and detailed drawings have been 
successfully reproduced in collotype so that the informa- 
tion reads in tones related to the order of its importance, we 
owe a continuing debe oo the patience and skill of Parker 
B. Allen, President, and Harold Huge, Director, of The 
Meriden Gravure Company. 

Finally, it is difficule to express adequately the debt 
owed to the late Robert Woods Bliss and to Mrs. Bliss for 
their deep interest in the Great Church and for their stead- 
fast concern that it be published as Mr. Emerson envisaged 
it so many years ago. 

Robert L. Van Mice 
Durtberton Oaks 
November 1, 1965 


important role was played by Glenn Ruby, Publications 
Manager at Dumbarton Oaks. 

As work on Saint Sophia progressed it seemed at differ- 
ent times that the publication might take different forms. 
The final result is a complete architectural survey without 
descriptive analysis. Essential information for an under- 
standing of this unsurpased monument of the Justinianic 
era may now be found within these covers, though the 
inadequacy of the most detailed plans to convey the gran- 
deur of Saint Sophia remains as poignant as ever. In the 
archives of Dumbarton Oaks are stored the working nates, 
preliminary measurements, and photographs on which 
this survey is based. 

A final word to acknowledge the patient support of my 
wite and family during long periods of absence devoted to 
the survey work and to recall the shared delights of two 
occasions of residence in Istanbul. 

Robert L. Wan Nice 
Dannbarton Quakes 
May 1, 1986 
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